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Why is EPA concerned about Long-chain
PFASs?

EP& e particularty concerned about so-called long-chain PFAS
chemicals. These are persistent in the envirorament,
bioaccumulative in wildlife and humans, and are toxic tn laborstory

anirmals and wildlife, producing reproductive, developmental, andg

systemic effects in laboratory tests.

i

A used as dispersion aid in polymer/other industries

® Worldwide presence measured by early 2000s, both from direct emissions and
transformation of “precursors”

® EPA phase out in 2006, complete worldwide in 2014

® Alternatives in place, and implemented

ED_005565_00005256-00002



Flupropolymer mamifacture
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Wang et al. Environment International 60 (2013) 242-248

Incomplete list

Other PFAS, e.g. PFHXA, 6:2
fluorotelomer acid may also be
used

Confidential business
information may protect some
structures

Chemours

Daikin

Arkema

Asahi Glass

Solvay Solexis

Dyneon- 3M

Constructive Bureau Russia
Tarnowie-Moscicach, S.A.
Kureha

Honeywell

Gujarat Fluorochemicals
Hindustan Fluoropolymer
Shanghai 3F

Fuxin Hengtong

Jiangsu Meilan

Jinan 3F

Zhejian Jusheng
Zhonghao Chenguang
Shandong Dongyue

Fluoropolymer manufacturers

Ebnesajjad, S. (2011).. In Applied Plastics Engineering Handbook, pp. 49—-60.

ED_005565_00005256-00003



Point &
non-point

sources
ldentification of Novel Perfluoroalkyl Ether Carboxylic Acids (PFECASs)
and Sulfonic Acids {PFESAs) in Natural Waters Using Accurate Mass
Time-of-Flight Mass Spectrometry {TOFMS)

HMark Strynar T, Sonia Dagnina®?, Rebecea MocMahen'™ Shuang Liang!?, Andrew Uindstrom?, Erb
Andersen, Larry McMilian, Michas! Thurman, lmma Farrer®, and Carol Ball+

T National Exposure Resesarch Laboratory, US. Environmental Protection Agency Research Triangie Park, Norh Carolina F ¥ F F F
27744, United States ¢ Q
I Cak Ridge institute for Scisnce and Education, Dak Ridge, Tennesses 37831 United States R oo {3

& Maticnal Daucus and Center on Black Aged, inc, Durham, North Caroling 27713, Linited States {:}H

¥ Center for Ervironmental Mass Spectrometry, University of Colorade Boulder, Boulder, Colorado 80308, United States F F F

+ Agitent Technologies Inc, Wilrnington, Delaware 19808, United Siates

PEPrOPIA [“GenX”)

Strynar et al. 2015
Sun, M. et al. 2016

®  Several structures identified in this study

A : ¥

PEPrOPra {"GenX”)

200 S0 A B0
PFAS Concentration {ng/L}

Fluorochemical
Manufacturer

® Perfluoro-2-propoxy-propanoic acid (PFPrOPrA or HFPO-DA) initial source

of focus

ED_005565_00005256-00004



LD, ® Perfluoro-2-propoxy-propanoic acid
S (PFPrOPrA/HFPO-DA) one of many

\ ® Multiple other mono-, di- and poly- ethers
detected

o

7 g F # \\\ y {“’;’ |

RE S 3 \ £ 4 A
PEMOIBA . PEPrOPrA
N, .

7
”;:%

Standards not available for some of
N constituents

N
-
o
2
///:42

T Understanding what to measure will be
VAT . WL““ challenging

PEOEH A PRO3OA

| ¥ F F
i L N Y
e S o SR -
\-.,. o \ 5 \‘-.. o - \g \'( Y 4‘/
SN SN Sy

FRCG3E3A

Sun, M. et al. Environ. Sci. Technol. Lett. 3, 415-419 (2016).

Figure 51 Moleoular sbracturss of PFECAs evaluated in this study
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Blank OPR Samples

CAL PROTOCOL

desialsalebalil ot teh

Spike with isotopically Acidic extraction 2X Ammoniacal
labeled standard (HCI/H,O) methanol (0.3%)

Weak anion exchange

L SRR :
LS A AL LT Oia

BN W

723
7
/
:

# |sotopically labeled
standard available for
HFPO-DA

® Method will work for
other ether
carboxylates, as
demonstrated by similar
approach (McCord et
al., 2018)
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150 -

Jow

Lo

o
g

Recovery (%)
L5
L

B

o G

I e e ©%
i & H i

Clean Water

Surface Water Sand Soil

Analyte * HFPO-DA -# HFPO-DA-13C3

Riosolid

ED_005565_00005256-00008



P

o

L
i

Surrogate Recovery (%)
o
3

o= 8

&8 Lo e

Hlank

LCS

Drinking water

Sample Type
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800
j=
«“
600

400+

Measured Concentration
5
©

Drinking water — Location 1 — Source, Location 2 - finished

# Location 1
# Location 2

A ¢ e 3 A 3§ e 3 SR o R e S A ¢ e e e 3 A 3O e € g xR A e R e e e e e 3 A 3 O e 2§ e SR e e AR 3 A AR e D e e 3N e B e € S n O R e e e

McCord et al. 2018

Jut 01 Jul 15 Aug 01
Sampling Date

Measured Concentration {ng/L}

Manufacturing Outfall

25000+
600 )
20000+
400
: & ' .
10000- B 17 i 24 Jul 31 Aug 07

5000

: %
{} A A A e A A A A T YA g e A O YRR YA e S s o

Jut 01 Jul 15 Aug 01
Sampling Date

® Diversion of manufacturing
waste stream (vertical line)
results in reduction of
concentrations to below 140 ng/L
DW health guideline

ED_005565_00005256-00011



| [ 1 & oy b3 .
€407 PFOA  O3Cl4 PERS PEOS PFHS HEPO HYPO  ADONA ‘4
PFCAS PRCAS DA TA Q%
i P 4 _— bt :
Chao L | B 14
P "*M &y
Tai L ] >
; . 1.2
Yangtee B -

Pearl R o 16
l.daf.f R & 0.8
Huai B m

YellowR|] T w 0.6
Thames R T bt 0.4
Rhine R % 02
Pelaware R| T T ‘;g -
Han R m R
Malaren L . '
H ] H ¥ ié H H

8 i} 223 30 4 52) 6 78 200 304 ¢
PFAS concentrations (ng/L.
® HFPO-DA widespread, detected at all locations (96% > LOQ)

® Concentrations approaching those of PFOA in some locations

Pan, et al.(2018). Environmental Science & Technology.
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Sunetal 2016 ¢ o

{b) Raw water
Pre-ozone effluent

Settled water

Settled-ozone effluent

BAC effluent

Finished water

H i

200,000 250,000 300,000 Y .

U S0,000 100,000 150,000

Peak area counts of emerging PFASs

PFPrOPraA
PRO2HxA

PFMOAA
PFO30A

PFMOPrA

PEOSEIA

® Short chain PFMOAA largest area count

Figure 51 Molecular stroctures of PFEL

# |s HFPO-DA the only GenX component to measure?

®PFMOBA |, 7+ . /&
PFO4DA P Gy AN

PROA

wis evalusted in this study
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S o €. CF.
TN e e eoo

HFPO-TA processing aid first
detected in China

Bioaccumulative

Sheng et al. 2018 reports on
genotoxicity > PFOA

Pan et al. global survey detects
HFPO-TA up to 20% of PFOA

Spearman’s rank correlation
coefficients in 160 samples from Pan
et al. 2018 between HFPO-DA and
HFPO-TA is 0.7, suggests similar
source and usage

ED_005565_00005256-00014
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1000000 4

..... & 25 mgﬁ\g PFOA

mma;sg‘.m” T @ 30 mg/kg TS Hydrolysis Stable ECHA (REACH) 2014
z ?‘ 1 S
= Pk 1t Typical WWTP Increase? Sun et al. 2016
g woau;
§

Hydroxyl/persulfate Not likely Multiple
Oxidation

100 4

FE e AL Syt A e R A R
0 48 9B 144 192 240 288 336 384 432 480
Time (hours)

Half life Gannon et al. 2016,
Comparison of plasma concentration (ng/mL) of test . Shea 2018
substance (30 mg/kg) and PFOA (25 mg/kg) in male rats L
S.A. Gannon et al. / Toxicology 340 (2016) K :
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O

[ o )rf\ ® Total Oxidizable Precursor (TOP) oxidizes
- N -
MR & PFAA precursors to PFCAs
C8 ECF Precursor PFOA ® Measure PFCAs/PFSAs in sample before
) and after hydroxyl radical oxidation to
e N O P E report conversion rates
ks O v
C8 Fostrer s ol ® What happens with HFPO-DA?
PFCAs

Houtz & Sedlak, D. L. (2012). Environmental Science & Technology, 46(17), 9342-9349.
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125+ ® No C4-C14 perfluorinated carboxylates
03 a detected
100+ | T ® N N : o
’ m (a) Significant reduction after 85°C
S . water bath for 6 hours (Heated)
< 75+
g ® (b) Smaller, but significant reduction
§ 50 - after heat + hydroxyl reaction (Reacted)
il \ .,
e m  Statistical change small, need to study
) product formation to separate effects of
processing from reaction effect
i},,, B
Control ~ Heated  Reacted ® Need to repeat with other ether
Treatment (n = 3) carboxylates, especially di-, etc. to

understand fate
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